Neurological protection by dichloroacetate depending on the severity of injury in the paraplegic rat.
Hyperglycemia has been shown to exacerbate neurological deficit associated with central nervous system ischemia. Iodoacetate or dichloroacetate was administered intraperitoneally to rats in a study to examine the role of glycolysis in hyperglycemic exacerbation of neurological deficit. Sprague-Dawley rats were injected with saline, iodoacetate, or dichloroacetate and then made paraplegic by temporary occlusion for 10, 12, 13, or 15 minutes of the right and left subclavian arteries and the aorta distal to the left subclavian artery. Glycolytic blockage by iodoacetate was lethal in doses of 15 mg/kg or more, whereas rats receiving 10 mg/kg survived but showed no significant neurological improvement compared to the saline-treated control group. Dichloroacetate, 500 mg/kg, protected neurological function, which suggests a possible detrimental role for lactate accumulation and the benefit of maintaining tricarboxylic acid cycle activity by stimulating pyruvate dehydrogenase. The protection seen with dichloroacetate depended on the severity of ischemic injury. Dichloroacetate administration had a minimal effect on neurological outcome with occlusion periods of 13 and 15 minutes, mild improvement with 12 minutes of occlusion, and a significant protective effect with a 10-minute occlusion period. The dose-response nature of ischemic injury and neurological outcome in this rat model of paraplegia therefore appears to play an important role in determining the effect observed with a specific intervention.